Introduction {#sec1-1}
============

Cervical cancer (CCa) and breast cancer (BCa) are the two leading cancers in women worldwide. It is estimated that over 270,000 and 508,000 women die from CCa and BCa each year globally of whom approximately 85% and 58%, respectively are women living in low-income and middle-income countries (LMICs) (World Health Organization, 2015c; World Health Organization, 2015b). With the ageing population, the prevalence of both of these female cancers are increasing in these settings (Ferlay et al., 2004; Ferlay et al., 2010).

Early detection and education to promote early diagnosis and screening of CCa and BCa greatly increases the chances for successful treatment and survival (World Health Organization, 2015a). Cervical cancer screening using a cytology-based approach, and BCa screening using mammography, can detect cancer at an early stage and treatment has a high potential for cure and reduced mortality, particularly for CCa (Anderson et al., 2008; World Health Organization, 2015a; World Health Organization, 2015b).

In many LMICs, screening programs do exist in some form, however, they tend to be opportunistic and not organised. Consequently, these programs are failing to achieve a major impact in most settings with low screening uptake (World Health Organization, 2002; Sankaranarayanan et al., 2005; Islam et al., 2015). Numerous studies have reported a broad range of barriers to CCa and BCa screening uptake in LMICs in which socio-cultural, religious and structural barriers are foremost (Rajaram and Rashidi, 1999; Anderson, 2010; Harford, 2011; Story et al., 2012; Garrett and Barrington, 2013; Khazaee-Pool et al., 2014). Many of the barriers are based on speculation rather than on research-derived evidence (Harford, 2011). Given the high disease burden from CCa and BCa, a more detailed understanding of the barriers is urgently needed to help in prevention and the planning of interventions to improve participation in screening. However to date, a systematic review has not been conducted to understand why women are reluctant to take-up CCa and BCa screening in this setting. This review aims to identify the key barriers to CCa and BCa screening in LMICs.

Materials and Methods {#sec1-2}
=====================

Data source and search strategy {#sec2-1}
-------------------------------

We performed a systematic literature search using Ovid MEDLINE, EMBASE, PsycINFO, SCOPUS, CINHAL Plus, and Google scholar in December 2015 to retrieve all English language studies that contained information on barriers to CCa and BCa screening in LMICs. Studies were categorised into 'low income', 'middle income' and 'upper middle income' countries as defined by the World Bank (World Bank, 2015). We also completed a retrospective literature search of published papers to retrieve relevant articles. The subject search and text word search were done separately in all databases and then combined with 'OR' and 'AND' operators. The MeSH (Medical Subject Headings) terms included cervix, cervical.mp., cancer, neoplasm, breast cancer.mp. or exp breast neoplasms, (cervix\* adj3 neoplas\*.mp), (breast adj3 neoplasm.mp), screening.mp. or exp mass screening, early detection of cancer.mp., breast self-examination.mp. or exp breast self-examination, pap smear.mp. or exp papanicolaou, mammogra\*.mp., HPV.mp. or exp human papillomavirus, barrie\*.mp., obstacl\*.mp. and challeng\*.mp. (Afghanistan\* or Albania\* or Algeria\* or Angola\* or Argentina\* or Armenia\* or Azerbaijan\* or Bangladesh\* or Belarus\* or Beliz\* or Benin\* or Bhutan\* or Bolivia\* or Bosnia\* or Herzegovin\* or Botswan\* or Brazil\* or Bulgaria\* or Burkina\* or Burundi\* or Cabo Verde\* or Cape Verde\* or Cambodia\* or Cameroon\* or Central African or Chad\* or China or Chinese or Colombia\* or Comor\* or Congo\* or Costa Rica\* or Cote d'Ivoir\* or Ivory Coast or Cuba\* or Djibouti\* or Dominica\* or Ecuador\* or Egypt\* or El Salvador\* or Eritrea\* or Ethiopia\* or Fiji\* or Gabon\* or Gambia\* or Georgia\* or Ghana\* or Grenad\* or Guatemala\* or Guinea\* or Guyan\* or Haiti\* or Hondura\* or Hungar\* or India\* or Indonesia\* or Iran\* or Iraq\* or Jamaica\* or Jordan\* or Kazakhstan\* or Kenya\* or Kiribati\* or Korea\* or Kosov\* or Kyrgyz Republic or Lao\* or Leban\* or Lesotho\* or Liberia\* or Libya\* or Macedonia\* or Madagascar\* or Malawi\* or Malaysia\* or Maldiv\* or Mali\* or Marshall Island\* or Mauritania\* or Mauriti\* or Mexic\* or Micronesia\* or Moldova\* or Mongolia\* or Montenegr\* or Morocc\* or Mozambi\* or Myanma\* or Burmese or Namibia\* or Nepal\* or Nicaragua\* or Niger\* or Nigeria\* or Pakistan\* or Palau\* or Panama\* or Papua New Guinea\* or Paraguay\* or Peru\* or Philippines or Filipino or Romania\* or Rwanda\* or Samoa\* or Sao Tome\* or Senegal\* or Serbia\* or Seychell\* or Sierra Leon\* or Solomon Island\* or Somalia\* or South Africa\* or Sudan\* or Sri Lanka\* or St Lucia\* or St Vincent or Grenadines or Surinam\* or Swazi\* or Syria\* or Tajikistan\* or Tanzania\* or Thai\* or Timor\* or Togo\* or Tonga\* or Tunisia\* or Turk\* or Turkmenistan\* or Tuvalu\* or Uganda\* or Ukrain\* or Uzbekistan\* or Vanuatu\* or Venezuela\* or Vietnam\* or West Bank or Gaza or Yemen\* or Zambia\* or Zimbabwe\*).mp. \[mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms\]. (africa\* or asia\* or caribbean or central america\* or latin america\* or south america\* or melanesia\* or micronesia\* or polynesia\*).mp. \[mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms\]. (resource-limit\* or resource-poor or low-resource\* or limited-resource\* or resource-constrain\* or constrain\* resource\* or under-resource\* or poor\*-resource\* or resource-scarce\* or scarce\*-resource\* or low-income or middle-income or lowincome or middleincome or LMIC\*).mp. \[mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms\]. developing or underdeveloped or under-developed or less-developed or least-developed) adj world) or third-world\* or thirdworld\* or 3rd-world\*).mp. \[mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms\].

Our systematic review included both quantitative and qualitative studies. Quantitative studies were examined to identify factors associated with screening uptake, whereas qualitative studies were included to explore barriers to screening of CCa and BCa that were self-reported by women. Qualitative studies were included in the systematic review to triangulate findings from the quantitative studies or offer alternative understandings (Grant and Booth, 2009).

Inclusion criteria {#sec2-2}
------------------

Irrespective of study design, we included studies that included healthy women, were conducted either in community or hospital/clinic settings, and were conducted in LMICs. We included only articles that reported barriers from women's perspective rather than barriers to delivery side, for instance, barriers to setting up cytology-based screening programs.

Exclusion criteria {#sec2-3}
------------------

We excluded studies that were undertaken in developed countries, included women from LMICs who were currently living in developed countries, included women who presented with CCa and BCa for which they were receiving treatment, included only working women or students, and included the views of people other than women themselves (e.g. studies which presented the views of the parents of girls/women were excluded, particularly in the case of HPV vaccination uptake). Studies that reported barrier scores but did not provide data for specific barrier were also excluded. In addition, editorials, letters and personal views were excluded.

Data extraction {#sec2-4}
---------------

Data were extracted independently by two of the authors (RMI and MNH). Two other authors cross-checked all the final papers selected for this review. If there was disagreement on a particular article, consensus was reached by discussion before the final inclusion of the paper. We performed a narrative review of quantitative studies because there was considerable variation in estimates of barriers to screening as each barrier covered different dimensions, and the methodology varied widely between studies. Data were abstracted into evidence tables and summarised descriptively. Our review was done in accordance with the PRISMA-P guidelines (Moher et al., 2015).

Quality assessment {#sec2-5}
------------------

The quality of quantitative studies was identified for 9 of the 11 quality criterion assessed by the checklist of the critical appraisal skill program (CASP) modified tool: clear study objectives, appropriate methodology, representative sample and power, response rate and validation of instrument, reliability of the results, appropriate tables and graphs, appropriate statistical methods, important variables considered, and the application of results to local settings (Critical Appraisal Skill Program). The quality of the included qualitative studies was assessed using the quality criteria in the qualitative checklist of the CASP tool: clear study objectives, appropriate methodology, appropriate study design, recruitment strategy, data collection, consideration of relationship between researchers and participants, ethical issues, rigorous analysis, clear findings and contribution to knowledge (Critical Appraisal Skill Program). For both tools, each of the quality criterion was given a score from 0 to 4 based on the author's subjective judgement. These were then summed and an assessment of the overall quality of a particular study was ranked as low, medium or high. The quality score for quantitative studies ranged from 0 to 36, (0-18 = low; 19-28 = medium; 29-36 = High). The quality score for qualitative studies ranged from 0-40 (0-20 = low; 21-30 = medium; 31-40 = high).

Results {#sec1-3}
=======

Study Characteristics {#sec2-6}
---------------------

The flow diagram of included studies is shown in [Figure 1](#F1){ref-type="fig"}. The initial database search yielded 8,167 studies, of which 1,876 were duplicates and 6,167 studies were excluded because they were conducted either in woman with CCa and BCa receiving treatments or were not conducted in LMICs. Of the remaining 124 studies, 53 met the inclusion criteria of which 31 studies focused on barriers to CCa screening, while 22 studies on barriers to BCa screening. 36 were quantitative and 17 qualitative studies. Included studies were published between 1999 and 2015. They included a total of 81,210 participants across the 52 independent studies. The sample size of one qualitative study conducted in five Latin American countries of Ecuador, El Salvador, Mexico, Peru and Venezuela was unclear (Agurto et al., 2004). All included studies were population-based cross-sectional, except one case-control study (Budkaew et al. 2014).

![MEDLINE: International Biomedical Bibliographic Database; EMBASE, International biomedical and pharmacological bibliographic database; PsycINFO, Psychological Information Database; CINAHL Plus, Cumulative Index to Nursing and Allied Health Literature; Scopus, A Multidisciplinary Database; LMICs, Low and Middle Income Countries.](APJCP-18-1751-g001){#F1}

Study sample, design and measures {#sec2-7}
---------------------------------

We extracted the following key characteristics of quantitative and qualitative studies: lead author and country, year published, study design and methodology, sampling technique and sampling frame, sample size, age group, screening method used, and barriers themes ([Table 1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}).

###### 

Barriers to CCa Screening Based on Level of Income of the Countries

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Author, Country and Year        Study design and Methodology                 Sampling technique and frame                   Sample size (n)              Age group (yrs.)         Screening method used       Barriers themes   Quality rating\*
  ------------------------------- -------------------------------------------- ---------------------------------------------- ---------------------------- ------------------------ --------------------------- ----------------- ------------------
  Low income countries                                                                                                                                                                                                            

  Quantitative studies                                                                                                                                                                                                            

  Audet CM et al.                 Quantitative                                 Convenience                                    101                          30-56                    VIA                         A                 Medium

  Mozambique, 2012                Questionnaire survey                         In two clinics                                                                                                                   B                 

  Cunningham MS et al.            Quantitative                                 Multistage cluster random                      575                          18-55                    VIA                         A\                High
                                                                                                                                                                                                                B\                
                                                                                                                                                                                                                D\                
                                                                                                                                                                                                                E                 

  Tanzania, 2015                  Questionnaire survey                         In two districts                                                                                                                                   

  Mupepi SC et al.                Quantitative                                 Random                                         514                          Dec-84                   VIAC                        A                 High

  Zimbabwe, 2011                  Questionnaire survey                         In a rural district                                                                                                              D                 

  Perng P et al.                  Quantitative                                 Convenience                                    300                          25+                      VIA                         A                 High

  Tanzania, 2013                  Questionnaire survey                         In a rural village                                                                                                               B\                
                                                                                                                                                                                                                D                 

  Qualitative studies                                                                                                                                                                                                             

  Fort VK et al.                  Qualitative                                  Convenience                                    20                           20-50                    VIA                         A\                High
                                                                                                                                                                                                                D\                
                                                                                                                                                                                                                E                 

  Malawi, 2011                    In-depth interview                           In one hospital and catchment area                                                                                                                 

  Ports KA et al.                 Qualitative                                  Unclear                                        30                           18-49                    VIA                         D                 Medium

  Malawi, 2015                    In-depth interview                           In four villages                                                                                                                                   

  Lower-middle income countries                                                                                                                                                                                                   

  Quantitative studies                                                                                                                                                                                                            

                                  Quantitative                                 Random                                         469                          25-65                    VIA                         A                 High

  Basu P et al.                   Questionnaire survey                         In one area                                                                                                                      D                 

  India, 2006                                                                                                                                                                                                                     

  Islam RM et al.                 Quantitative                                 Multistage cluster random                      1590                         30-59                    VIA                         A                 High

  Bangladesh, 2015                Questinnaire survey                          Nationally représentative                                                                                                        B                 

  Montgomery MP et al.            Quantitative                                 Convenience                                    202                          18-44                    Pap smear                   A\                Low
                                                                                                                                                                                                                D\                
                                                                                                                                                                                                                F                 

  India, 2015                     Questinnaire survey                          In one hospital                                                                                                                                    

                                  Quantitative                                 Systematic random                              388                          15-49                    Pap smear                   A                 Medium

  Sudenga SL et al                Questionnaire survey                         In 4 health facilities in under one district                                                                                     B                 

  Kenya, 2013                                                                                                                                                                                                   D                 

  Qualitative studies                                                                                                                                                                                                             

  Ansink AC et al.                Qualitative                                  Convenience                                    220                          20-49                    VIA                         A                 Medium

  Bangladesh, 2008                Focus group                                  In catchment areas of 2 hospitals              Men, women and Adolescents                                                        D                 

  Garrett JJ et al.               Qualitative                                  Convenience                                    20                           18-65                    Pap smear                   A\                High
                                                                                                                                                                                                                C\                
                                                                                                                                                                                                                D\                
                                                                                                                                                                                                                E                 

  Honduras, 2013                  Focus group & in-depth interviews            In rural settings                                                                                                                                  

  Kim YM et al.                   Qualitative                                  Convenience                                    20 received VIA              25-50                    Cryotherapy after VIA       A                 High

  Indonesia, 2012                 Focus group                                  In 7 health centres                                                                                                                                

  Ngugi CW et al.                 Qualitative                                  Convenience                                    50                           18+                      VIA/VILLI                   A\                Medium
                                                                                                                                                                                                                C\                
                                                                                                                                                                                                                D                 

  Kenya, 2012                     In-depth interviews                          In one district hospital                                                                                                                           

  Upper middle income countries                                                                                                                                                                                                   

  Quantitative studies                                                                                                                                                                                                            

  Augusto EF et al.               Quantitative                                 Unclear                                        351                          17-79                    Pap smear                   B                 Medium

  Brazil, 2013                    Questinnaire survey                                                                                                                                                           D                 

  Budkaew J at al.                Quantitative                                 Systematic                                     195                          30-60                    Pap smear                   A\                Medium
                                                                                                                                                                                                                B\                
                                                                                                                                                                                                                D                 

  Thailand, 2014                  Questionnaire survey & in-depth interviews   In one medical hospital                                                                                                                            

  Gan DEH et al.                  Quantitative                                 Multistage random                              959                          20-64                    Pap smear                   A\                High
                                                                                                                                                                                                                B\                
                                                                                                                                                                                                                E                 

  Malaysia, 2013                  Questinnaire survey                          In 5 rural districts                                                                                                                               

  Fernandes JV et al.             Quantitative                                 Stratified                                     267                          15-69                    Pap smear                   B\                Low
                                                                                                                                                                                                                D\                
                                                                                                                                                                                                                E                 

  Brazil, 2009                    Questinnaire survey                          In a city                                                                                                                                          

  Jia Y et al.                    Quantitative                                 Convenience                                    5929                         26-65                    VIA/VILLI/Colposcopy        A\                High
                                                                                                                                                                                                                B\                
                                                                                                                                                                                                                D\                
                                                                                                                                                                                                                F                 

  China, 2013                     Questinnaire survey                          In 3 high incidence towns                                                                                                                          

  Kangmennaang J et al.           Quantitative                                 Stratified random                              6542                         15-64                    Pap smear                   A                 High

  Namibia, 2015                   Questinnaire survey                          Nationally representative                                                                                                        D                 

  Marvan M L et al.               Quantitative                                 Convenience                                    384                          26-64                    Pap smear                   A\                Medium
                                                                                                                                                                                                                B\                
                                                                                                                                                                                                                D                 

  Mexico, 2013                    Questinnaire survey                          In one urban and 2 rural areas                                                                                                                     

  Nwankwo KC et al.               Quantitative                                 Convenience                                    815                          18-70                    Pap smear                   A                 Medium

  Nigeria, 2011                   Questinnaire survey                          In a church-based mandatory annual meeting                                                                                       D                 

  Reis N et al.                   Quantitative                                 Random                                         387                          Average age 34.4 years   Pap smear                   A                 Medium

  Turkey, 2012                    Questinnaire survey                          In outpatient clinics of 2 cities                                                                                                B\                
                                                                                                                                                                                                                D\                
                                                                                                                                                                                                                F                 

  Watkins MM et al.               Quantitative                                 Convenience                                    97                           16-66                    Pap smear                   A                 Medium

  Mexico, 2002                    Questinnaire survey                          In a rural village                                                                                                               B\                
                                                                                                                                                                                                                D                 

  Agurto I et al.                 Combination of 5 Qualitative studies         Convenience                                    Unclear                      25-64                    Pap smear                   C                 Low

  Latin America, 2004             Focus group and in-depth interviews          In 6 areas in 5 countries                                                                                                        D                 

  Duran ET                        Qualitative                                  Convenience                                    11                           15-49                    No specific CCa screening   A                 Low

  Turkey, 2011                    Case studies                                 In 2 hospitals in a small city                                                                                                   C\                
                                                                                                                                                                                                                D                 

  Ersin F et al.                  Qualitative                                  Random                                         35                           40+                      Pap smear                   A                 Low

  Turkey, 2013                    Focus group                                  In one district                                                                                                                  B\                
                                                                                                                                                                                                                D                 

  Lazcano-ponce EC et al.         Qualitative                                  Convenience                                    4 FG                         25-35                    Pap smear                   A                 High

  Mexico, 1999                    Focus group                                  One urban and one rural city                   (each 7/8)                                                                        B\                
                                                                                                                                                                                                                D\                
                                                                                                                                                                                                                E                 

  Markovic M et al.               Qualitative                                  Convenience                                    62                           35-55                    Pap smear                   A                 Medium

  Serbia, 2005                    Focus group                                  In 2 cities                                                                                                                      C\                
                                                                                                                                                                                                                D\                
                                                                                                                                                                                                                E                 

  McFarland D M                   Qualitative                                  Convenience                                    30                           30+                      Pap smear                   A                 High

  Botswana 2003                   Questionnaire and                            In capital city                                                                                                                  D                 

                                  semi-structured interview                                                                                                                                                     E                 

  Paz-Soldan VA et al.            Qualitative                                  Convenience                                    177                          18-40                    Pap smear                   A                 Medium

  Peru, 2010                      Focus group                                  In 4 cities                                                                                                                      C                 
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Note: CCa, Cervical cancer; VIA, Visual inspection with acetic acid; VIAC, Visual inspection with acetic acid and camera; VILLI, Visual inspection with Lugol's iodine, colposcopy; A, Barriers related to lack of knowledge and awareness about cervical cancer, and screening methods; B, Demographic factors include age, marital status, occupation; C, Psychological factors include fear, anxiety, depression etc.; D, structural barriers include education, income and cost associated with screening and treatment, distance to the service centres, access and availability to screening; E, Socio-cultural and religious barriers include that family does not allow screening, modesty mostly associated with religion, believing the disease caused by a curse; and F, Perceived barriers, particularly the health belief model.

###### 

Barriers to BCa Screening Based on Level of Income of the Countries

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Author, Country and Year                                                     Study design and Methodology                      Sampling technique & frame             Sample size (n)              Age group (yrs.)   Screening method used        Barriers themes   Quality rating\*
  ---------------------------------------------------------------------------- ------------------------------------------------- -------------------------------------- ---------------------------- ------------------ ---------------------------- ----------------- ------------------
  Low income countries                                                                                                                                                                                                                                                 

  No studies have found on barriers to BCa screening in Low income countries                                                                                                                                                                                           

  Lower-middle income countries                                                                                                                                                                                                                                        

  Quantitative studies                                                                                                                                                                                                                                                 

  Aboserea M et al.                                                            Quantitative                                      Multistage cluster random              390                          Unclear            BSE, CBE, Mammography        A                 Medium

  Egypt, 2011                                                                  Questionnaire survey                              In one district                                                                                                     B\                
                                                                                                                                                                                                                                                     D                 

  Amoran OE et al.                                                             Quantitative                                      Multistage cluster stratified          495                          Unclear            BSE                          A                 Low

  Nigeria, 2015                                                                Questionnaire survey                              In one state                                                                                                        D                 

  Frie KG et al.                                                               Quantitative                                      Among intervention group of RCT        52, 011                      30-69              BSE, CBE                     A                 High

  India, 2013                                                                  Questionnaire survey                                                                                                                                                  B                 

  Islam RM et al.                                                              Quantitative                                      Multistage cluster random              1590                         30-59              BSE, CBE, Mammography        A                 High

  Bangladesh, 2015                                                             Questinnaire survey                               Nationally représentative                                                                                           B                 

  Rasu RS et al.                                                               Quantitative                                      Convenience                            152                          40+                BSE, Mammography             A                 Medium

  Bangladesh, 2011                                                             Questionnaire survey                              In one district                        Women from uni and college                                                                     

  Sreedevi A et al.                                                            Quantitative                                      Multistage random                      809                          15-50              BSE, CBE, Mammography        A                 Medium

  India, 2014                                                                  Questionnaire survey                              In one district                                                                                                     B\                
                                                                                                                                                                                                                                                     D                 

  Upper middle income countries                                                                                                                                                                                                                                        

  Quantitative studies                                                                                                                                                                                                                                                 

  Ahmadian M et al.                                                            Quantitative                                      Multistage cluster random              400                          35-69              Mammography                  A                 

  Iran, 2012                                                                   Questionnaire survey                              In 4 outpatients clinic                                                                                             B\                Medium
                                                                                                                                                                                                                                                     D                 

  Al-Naggar RA et al.                                                          Quantitative                                      Random                                 200                          40+                Mammography                  A                 

  Malaysia, 2012                                                               Questionnaire survey                              In one area                                                                                                         B\                Low
                                                                                                                                                                                                                                                     D                 

  Avci IA et al.                                                               Quantitative                                      Unclear                                387                          35+                Mammography                  F                 Medium

  Turkey, 2008                                                                 Questionnaire survey                              In one health center                                                                                                                  

  Cam O et al.                                                                 Quantitative                                      Stratified random                      382                          40+                BSE, CBE, Mammography        A                 Medium

  Turkey, 2009                                                                 Questionnaire survey                              In 3 health clinics in one area                                                                                     B                 

  Dunder PE et al.                                                             Quantitative                                      Systematic random                      446                          50-69              Mammography                  D                 Medium

  Turkey, 2012                                                                 Questionnaire survey                              In 2 districts                                                                                                      F                 

  Gang M et al.                                                                Quantitative                                      Convenience                            406                          20+                Mammography                  B                 

  China, 2013                                                                  Questionnaire survey                              In one city                                                                                                         D\                High
                                                                                                                                                                                                                                                     F                 

  Gürsoy AA et al.                                                             Quantitative                                      Cluster                                1342                         18+                BSE, CBE, Mammography        A                 

  Turkey, 2011                                                                 Questionnaire survey                              In catchment area of 2 urban clinics                                                                                B\                Medium
                                                                                                                                                                                                                                                     E\                
                                                                                                                                                                                                                                                     F                 

  Hasan N et al.                                                               Quantitative                                      Unclear                                1317                         40-74              Mammography                  A                 High

  Malaysia, 2015                                                               Questionnaire survey                              In one private hospital                                                                                             C                 

  Monatazeri A et al.                                                          Quantitative                                      Convenience                            410                          19-58              BSE, CBE                     A                 

  Iran, 2003                                                                   Questionnaire survey                              In 7 health centres                                                                                                 B\                Low
                                                                                                                                                                                                                                                     D                 

  Secginli S et al.                                                            Quantitative                                      Convenience                            656                          20+                BSE                          A                 Low

  Turkey, 2006                                                                 Questionnaire survey                              In 3 heath centres                                                                     Mammography                  D                 

  Qualitative studies                                                                                                                                                                                                                                                  

  Khazaee-Pool M et al.                                                        Qualitative                                       Convenience                            24                           30+                BSE, CBE, Mammography        A                 

  Iran, 2014                                                                   Focus group                                       In one health care centre                                                                                           C\                Medium
                                                                                                                                                                                                                                                     D                 

  Kissal A et al.                                                              Qualitative                                       Convenience                            46                           60-75              BSE, CBE, Mammography        A                 Medium

  Turkey, 2011                                                                 Focus group                                       In one district                                                                                                     C                 

  Lamyian M et al.                                                             Qualitative                                       Convenience                            31                           40+                Unknown                      C                 

  Iran, 2007                                                                   In-depth interviews                               Unclear                                                                                                             D\                High
                                                                                                                                                                                                                                                     E                 

  Tuzco A et al.                                                               Qualitative                                       Convenience                            39                           20+                BSE, CBE, Mammography        A                 

  Turkey, 2015                                                                 Focus group                                       In one area among migrants women                                                                                    B\                Medium
                                                                                                                                                                                                                                                     D                 

  \*Not an independent sovereign country                                                                                                                                                                                                                               

  Azaiza F et al.                                                              Quantitative                                      Stratified                             397                          30-65              BSE, CBE, Mammography        A                 

  \*Palestine, 2010                                                            Questionnaire survey                              In 4 districts                                                                                                      B\                High
                                                                                                                                                                                                                                                     D\                
                                                                                                                                                                                                                                                     E                 

  Shaheen R et al.                                                             Quantitative Questionnaire/telephone interviews   Convenience                            100                          35+                Diagnostic and Mammography   D                 Low

  \*Palestine, 2011                                                                                                              Unclear                                                                                                                               
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Note: BCa, Breast cancer; BSE, Breast self-examination; CBE, Clinical breast examination; RCT, Randomised controlled trial; A, Barriers related to lack of knowledge and awareness about cervical cancer, and screening methods; B, Demographic factors include age, marital status, occupation; C, Psychological factors include fear, anxiety, depression etc.; D, structural barriers include education, income and cost associated with screening and treatment, distance to the service centres, access and availability to screening; E, Socio-cultural and religious barriers include that family does not allow screening, modesty mostly associated with religion, believing the disease caused by a curse; and F, Perceived barriers, particularly the health belief model.

Quantitative studies {#sec2-8}
--------------------

The 36 quantitative studies were from Africa (8 studies), Turkey (6), India (4), Bangladesh (3), Malaysia (3), Brazil (2), China (2), Mexico (2), Iran (2), Palestine (2), Thailand (1) and Egypt (1). All 36 quantitative studies were cross-sectional. All studies used questionnaire survey methodology. One used in-depth interviews and 1 used telephone interviews in addition. 27 studies used convenience sampling, while 22 studies used random sampling. Sampling procedures were not clearly discussed in 4 studies. The sample size of the quantitative studies ranged from 97 (Watkins et al., 2002) to 52,011 (Frie et al., 2013) participants. The age of the study participants was from 12 years and older as nine quantitative studies did not have an upper age limit (Perng et al., 2013; Rasu et al., 2011; Al-Naggar and Bobryshev, 2012; Avci and Kurt, 2008; Çam and Gümüs, 2009; Gang et al., 2013; Gürsoy et al., 2011; Secginli and Nahcivan, 2006; Shaheen et al., 2011).

Qualitative studies {#sec2-9}
-------------------

The 17 qualitative studies were from Africa (4), Turkey (4), Iran (2), Bangladesh (1), Honduras (1), Indonesia (1), Latin America (1), Mexico (1), Serbia (1) and Peru (1). Nine used focus groups discussion (FGD) as the method of data collection, 4 in-depth interviews, 2 FGD and in-depth interview, 1 used case studies and 1 used questionnaire and semi-structured interviews. All qualitative studies used convenience sampling except 1 which used random sampling and 1 in which the sampling was unclear. The age of the study participants was 15 and older as six qualitative studies did not have an upper age limit (McFarland, 2003; Lamyian et al., 2007; Ngugi et al., 2012; Ersin and Bahar, 2013; Khazaee-Pool et al., 2014; Tuzcu and Bahar, 2015).

Reporting of barriers to cervical cancer screening Low income countries {#sec2-10}
-----------------------------------------------------------------------

### Quantitative studies {#sec3-1}

Four quantitative studies that investigated enablers and barriers for CCa screening in low income countries were from three African countries namely Mozambique, Tanzania and Zimbabwe ([Table 1](#T1){ref-type="table"}) (Audet et al., 2012; Cunningham et al., 2015; Mupepi et al., 2011; Perng et al., 2013). These studies reported lack of awareness of, and knowledge about, CCa and CCa screening as a common barrier to screening uptake. Screening uptake was also lower among multiparous Mozambican women and in women who believe that CCa is caused by a curse/witchcraft (Audet et al., 2012). Zimbabwean women who were employed and financially independent were more likely to undergo screening (Mupepi et al., 2011). The Tanzanian studies reported that women who attended screening service were older, listened regularly to the radio, had a poorer quality of life, had health insurance or faced cost barriers to obtaining health care in the preceding year, and held a more positive attitude towards CCa screening compared with women who did not attend (Perng et al., 2013; Cunningham et al., 2015).

### Qualitative studies {#sec3-2}

Two qualitative studies from Malawi in women aged 18-50 years found that demographic factors include age, marital status, occupation were key barriers to uptake of CCa screening(Fort et al., 2011) (Ports et al., 2015). One study also found that lack of awareness of, and knowledge about, CCa and socio-cultural and religious barriers include that family does not allow screening, modesty mostly associated with religion (Fort et al., 2011).

Lower-middle income countries {#sec2-11}
-----------------------------

### Quantitative studies {#sec3-3}

Four studies in lower-middle income countries explored enablers and barriers for CCa screening ([Table 1](#T1){ref-type="table"}) (Basu et al., 2006; Islam et al., 2015; Montgomery et al., 2015; Sudenga et al., 2013). These studies reported lack of awareness of, and knowledge about, CCa and CCa screening as a common barrier to screening uptake. Studies undertaken in Kenya and India also identified socio-demographic, structural barriers to screening uptake (Basu et al., 2006; Montgomery et al., 2015; Sudenga et al., 2013). One Indian study also reported that health beliefs, particularly the health belief model, was a barrier (Montgomery et al., 2015).

### Qualitative studies {#sec3-4}

Four qualitative studies investigated barrier to CCa screening in LMICs (Ansink et al., 2008; Garrett and Barrington, 2013; Kim et al., 2012; Ngugi et al., 2012). These studies reported lack of awareness of, and knowledge about, CCa and CCa screening as a common barrier to screening uptake. Three studies, one each from Bangladesh, Honduras and Kenya, reported that structural barriers such as education, income and cost associated with screening and treatment, distance to the service centres, access and availability to screening were barriers to screening (Ansink et al., 2008; Garrett and Barrington, 2013; Ngugi et al., 2012). In relation to the Bangladesh study (Ansink et al., 2008), an opportunistic screening program had not been initiated in the country when this study was undertaken. However, a recent nationally representative study reported that simple lack of knowledge of CCa and of understanding of the role of screening are the key barriers to screening uptake in Bangladesh (Islam et al., 2015).

The studies from Honduras and Kenya both found psychological factors include fear, anxiety, and depression were barriers (Garrett and Barrington, 2013; Ngugi et al., 2012). The study in Honduras reported structural, psychological and religious barriers that included cost, distance, access, fear, lack of knowledge and male partners' attitude towards screening (Garrett and Barrington, 2013). The issue of the partner's attitude is that the procedure violates his expectations for his wife's modesty. A study in Indonesia revealed that knowledge and perceptions were the most important barriers to screening as women were not aware of CCa and were reluctant to go for screening because they were afraid of the procedure or felt shy about exposing themselves to providers (Kim et al., 2012)

Upper-middle income countries {#sec2-12}
-----------------------------

### Quantitative studies {#sec3-5}

Ten quantitative studies in upper-middle income countries were from Brazil (Fernández et al., 2009; Augusto et al., 2013), China (Jia et al., 2013), Malaysia (Gan and Dahlui, 2013), Namibia (Kangmennaang et al., 2015), Nigeria (Nwankwo et al., 2011), Thailand (Budkaew and Chumworathayi, 2013), Turkey (Reis et al., 2012) that explored enablers and barriers for CCa screening. Structural barriers include education, income and cost associated with screening and treatment, distance to the service centres, access and availability to screening was the most common barrier identified in nine studies (Augusto et al., 2013; Budkaew and Chumworathayi, 2013; Fernández et al., 2009; Jia et al., 2013; Kangmennaang et al., 2015; Marván et al., 2013; Nwankwo et al., 2011; Reis et al., 2012; Watkins et al., 2002). This was followed by lack of awareness of, and knowledge about, CCa and CCa screening in eight studies (Budkaew and Chumworathayi, 2013; Gan and Dahlui, 2013; Jia et al., 2013; Kangmennaang et al., 2015; Marván et al., 2013; Nwankwo et al., 2011; Reis et al., 2012; Watkins et al., 2002) and demographic factors include age, marital status, occupation in another eight studies (Augusto et al., 2013; Budkaew and Chumworathayi, 2013; Gan and Dahlui, 2013; Fernández et al., 2009; Jia et al., 2013; Marván et al., 2013; Reis et al., 2012; Watkins et al., 2002).

### Qualitative studies {#sec3-6}

Seven qualitative studies in upper-middle income countries explored enablers and barriers for CCa screening (Agurto et al., 2004; Duran, 2011; Ersin and Bahar, 2013; Lazcano-Ponce et al., 1999; Markovic et al., 2005; McFarland, 2003; Paz-Soldán et al., 2011). They were from Latin America (Agurto et al., 2004), Turkey (Duran, 2011; Ersin and Bahar, 2013), Mexico (Lazcano-Ponce et al., 1999), Serbia (Markovic et al., 2005), Botswana (McFarland, 2003), and Peru (Paz-Soldán et al., 2011). Six of these studies reported that lack of awareness of, and knowledge about, CCa and CCa screening were barriers (Duran, 2011; Ersin and Bahar, 2013; Lazcano-Ponce et al., 1999; Markovic et al., 2005; McFarland, 2003; Paz-Soldán et al., 2011). Six studies also reported structural barriers include education, income and cost associated with screening and treatment, distance to the service centres, access and availability to screening (Agurto et al., 2004; Duran, 2011; Ersin and Bahar, 2013; Lazcano-Ponce et al., 1999; Markovic et al., 2005; McFarland, 2003). Four studies reported psychological factors include fear, anxiety, and depression were barriers (Agurto et al., 2004; Duran, 2011; Markovic et al., 2005; McFarland, 2003). Three studies reported socio-cultural and religion were barriers (Lazcano-Ponce et al., 1999; Markovic et al., 2005; McFarland, 2003).

Reporting of barriers to breast cancer screening {#sec2-13}
------------------------------------------------

### Low income countries {#sec3-7}

No studies were found to have investigated barriers to BCa screening in low income countries ([Table 2](#T2){ref-type="table"}).

Lower-middle income countries {#sec2-14}
-----------------------------

### Quantitative studies {#sec3-8}

Six studies were found in lower-middle income countries which investigated enablers and barriers for BCa screening (Aboserea et al., 2011; Rasu et al., 2011; Frie et al., 2013; Sreedevi et al., 2013; Amoran and Toyobo, 2015; Islam et al., 2016). All studies reported that lack of knowledge and awareness about breast cancer were key barriers. Four studies conducted in India (Frie et al., 2013; Sreedevi et al., 2013) Egypt (Aboserea et al., 2011) and Bangladesh (Islam et al., 2016) reported demographic and personal factors such as not being married, fear and anxiety were also barriers. Three studies conducted in Egypt (Aboserea et al., 2011), Nigeria (Amoran and Toyobo, 2015), and India (Sreedevi et al., 2013) presented all the barriers mentioned above as well as structural barriers which included access, availability and cost. One Nigerian study reported that women did not check their breasts as they had no knowledge about breast self-examination (BSE) and perceived that they were not at risk (Amoran and Toyobo, 2015).

No qualitative studies were found to have investigated barriers to BCa screening in lower-middle income countries ([Table 2](#T2){ref-type="table"}).

Upper-middle income countries {#sec2-15}
-----------------------------

### Quantitative studies {#sec3-9}

Ten quantitative studies were found in upper-middle income countries (Ahmadian et al., 2012; Al-Naggar and Bobryshev, 2012; Avci and Kurt, 2008; Çam and Gümüs, 2009; Dundar et al., 2012; Gang et al., 2013; Gürsoy et al., 2011; Hassan et al., 2015; Montazeri et al., 2003; Secginli and Nahcivan, 2006), of which five were from Turkey (Avci and Kurt, 2008; Çam and Gümüs, 2009; Dundar et al., 2012; Gürsoy et al., 2011; Secginli and Nahcivan, 2006). Seven studies identified lack of knowledge and awareness about breast cancer as common barriers (Ahmadian et al., 2012; Al-Naggar and Bobryshev, 2012; Çam and Gümüs, 2009; Gürsoy et al., 2011; Hassan et al., 2015; Montazeri et al., 2003; Secginli and Nahcivan, 2006), and six reported demographic and personal factors such as being single and psychological factors such as fear and anxiety as being key barriers (Ahmadian et al., 2012; Al-Naggar and Bobryshev, 2012; Çam and Gümüs, 2009; Gang et al., 2013; Gürsoy et al., 2011; Montazeri et al., 2003). Six studies also identified structural barriers include education, income and cost associated with screening and treatment, distance to the service centres, access and availability to screening as key barriers (Ahmadian et al., 2012; Al-Naggar and Bobryshev, 2012; Dundar et al., 2012; Gang et al., 2013; Montazeri et al., 2003; Secginli and Nahcivan, 2006). The Malaysian studies (Al-Naggar and Bobryshev, 2012; Hassan et al., 2015) reported the most barrier was the perception of not being at risk and fear of painful mammography. The Chinese study reported socio-demographic, cultural, religious, psychological and structural barriers to screening mammography among Chinese and Korean Chinese women (Gang et al., 2013).

Two quantitative studies were conducted in Palestine (Azaiza et al., 2010; Shaheen et al., 2011), however, the list provided by the World Bank does not include Palestine as an independent sovereign country. One of these studies (Azaiza et al., 2010) stated knowledge, socio-demographic, cultural, religious, and structural factors as barriers of BCa screening uptake while the other Palestinian study (Shaheen et al., 2011) reported structural barriers as an important factors that influence women's decision of not undergoing for BCa screening.

### Qualitative studies {#sec3-10}

Four qualitative studies investigated key barriers to breast cancer screening in upper-middle income countries. Two were from Iran (Khazaee-Pool et al., 2014; Lamyian et al., 2007) and two from Turkey (Kissal and Beser, 2011; Tuzcu and Bahar, 2015). All but one Iranian study (Lamyian et al., 2007) identified knowledge as a key barrier to uptake of BCa screening. Three studies also identified psychological factors include fear, anxiety, and depression as key barriers (Khazaee-Pool et al., 2014; Lamyian et al., 2007; Kissal and Beser, 2011).

### Quality of the included studies {#sec3-11}

The quality for each study is shown in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}. Of 36 quantitative studies, 13 (36%) studies were identified as high, 16 (44%) were medium while 7 (20%) were rated as low quality. Of 17 qualitative studies, 6 (35%) studies were rated as high, 8 (47%) were medium and 3 (18%) study was identified as low quality. High quality quantitative studies had clearly stated aims (11/13 studies), appropriate methods to address the study questions (12/13 studies), and were relevant to local settings (13/13 studies). High quality qualitative studies also had clearly stated aims (4/6 studies), used appropriate methods seeking to illuminate subjective experiences (4/6 studies), and had clear descriptions of the value of the research (6/6 studies).

Discussion {#sec1-4}
==========

This systematic review investigated the key barriers to CCa and BCa screening uptake in LMICs. Our main finding was that, irrespective of the economic level of the countries, and study design and methodology of the studies, lack of knowledge about CCa and BCa, and a poor understanding of the role of screening were the key barriers of women's preparedness to be screened in LMICs. Previous mini-reviews on BCa argued that psycho-social, cultural or cognitive factors such as belief, attitude, self-efficacy, social influence, modesty and perceived barriers were dominant in relation to BCa screening uptake in Asian, predominantly Muslim countries (Parsa et al., 2006; Ahmadian and Samah, 2013). In addition, several studies conducted in Muslim migrants women in the United States also reported that cultural and religious beliefs, as well as access to screening facilities are functioning as barriers to CCa and BCa screening uptake (Abdullahi et al., 2009; Fang and Baker, 2013; Guimond and Salman, 2013; Padela et al., 2014; Patel, 2014). Our review extends these findings by investigating barriers to CCa and BCa in a wide range of LMICs, not only Muslim countries. Our findings suggest that even though each country described barriers in slightly different ways depending on the mix of cultures, religions, perceptions, education and accessibility of screening services, lack of knowledge about the diseases and screening is the primary barrier to CCa and BCa screening in women in LMICs.

We found more than half (53%) of the included studies (Khazaee-Pool et al., 2014; Islam et al., 2015; Islam et al., 2016; Audet et al., 2012; Fort et al., 2011; Mupepi et al., 2011; Basu et al., 2006; Kim et al., 2012; Ngugi et al., 2012; Budkaew and Chumworathayi, 2013; Ersin and Bahar, 2013; Jia et al., 2013; Lazcano-Ponce et al., 1999; Markovic et al., 2005; Marván et al., 2013; McFarland, 2003; Nwankwo et al., 2011; Paz-Soldán et al., 2011; Reis et al., 2012; Rasu et al., 2011; Sreedevi et al., 2013; Amoran and Toyobo, 2015; Çam and Gümüs, 2009; Kissal and Beser, 2011; Montazeri et al., 2003; Tuzcu and Bahar, 2015; Hassan et al., 2015; Azaiza et al., 2010) reported that lack of knowledge and a poor understanding of the role of screening for CCa and BCa, as the key barriers for screening in LMICs. Of these, eleven (36%) were assessed as being high quality (Fort et al., 2011; Islam et al., 2015; Islam et al., 2016; Mupepi et al., 2011; Basu et al., 2006; Kim et al., 2012; Jia et al., 2013; Lazcano-Ponce et al., 1999; McFarland, 2003; Hassan et al., 2015; Azaiza et al., 2010). Typical of these were two recent, large nationally representative quantitative studies both conducted in Bangladesh which demonstrated that lack of awareness and understanding of CCa and BCa and screening were considered as the leading barriers to screening uptake in women at midlife (Islam et al., 2015; Islam et al., 2016) . However, not all studies found knowledge was a key barrier. Eighteen studies (Garrett and Barrington, 2013; Perng et al., 2013; Ports et al., 2015; Cunningham et al., 2015; Ansink et al., 2008; Sudenga et al., 2013; Montgomery et al., 2015; Duran, 2011; Gan and Dahlui, 2013; Watkins et al., 2002; Kangmennaang et al., 2015; Frie et al., 2013; Aboserea et al., 2011; Ahmadian et al., 2011; Ahmadian et al., 2012; Al-Naggar and Bobryshev, 2012; Gürsoy et al., 2011; Secginli and Nahcivan, 2006) reported lack of knowledge as an influence on screening, but did not identify it as a key barrier, and only 15% studies (Agurto et al., 2004; Augusto et al., 2013; Fernández et al., 2009; Avci and Kurt, 2008; Dundar et al., 2012; Gang et al., 2013; Lamyian et al., 2007; Shaheen et al., 2011) did not report knowledge as a barrier at all. This may reflect discrepancies in study designs, modes of recruitment, sampling procedures and sample size or study quality. About two-third of these studies had low or medium level of quality due to such factors as use of convenience sampling or the sampling process was not specified, suggesting bias cannot be excluded from these studies. It may also be because different domains of knowledge were examined across these studies (such as background education compared with health literacy and knowledge of medical treatments). The lack of knowledge we identified included women who did not take up screening because they reported that either they were asymptomatic, did not know screening was needed, did not know where to go for the screening/test, did not know how screening, especially BSE is done, had poor knowledge about the screening methods and lack of general education and health literacy including risk factors and early signs and symptoms of the diseases. There are many factors that influence health seeking behaviour in LMICs, in addition to lack of knowledge. More research is needed to examine how lack of knowledge affects health seeking behaviour and health outcomes in these settings.

There was concordance between findings from quantitative and qualitative studies. Of the 28 studies suggesting lack of knowledge were barriers for screening, 17 were quantitative studies (Islam et al., 2015; Islam et al., 2016; Audet et al., 2012; Mupepi et al., 2011; Basu et al., 2006; Budkaew and Chumworathayi, 2013; Jia et al., 2013; Marván et al., 2013; Montazeri et al., 2003; Çam and Gümüs, 2009; Nwankwo et al., 2011; Rasu et al., 2011; Reis et al., 2012; Sreedevi et al., 2013; Amoran and Toyobo, 2015; Hassan et al., 2015; Azaiza et al., 2010), and eleven were qualitative (Lazcano-Ponce et al., 1999; McFarland, 2003; Markovic et al., 2005; Fort et al., 2011; Kissal and Beser, 2011; Paz-Soldán et al., 2011; Kim et al., 2012; Ngugi et al., 2012; Ersin and Bahar, 2013; Khazaee-Pool et al., 2014; Tuzcu and Bahar, 2015). For example, one quantitative study from Africa (Zimbabwe) showed of 514 women aged 12-84 years surveyed, 91% had never had cervical screening and 81% had no previous knowledge of cervical screening tests (Mupepi et al., 2011). This is supported by qualitative data also from Africa (Malawi) in which it was found that knowledge of cervical cancer was very low such that the majority of asymptomatic women interviewed could not describe anything about cervical cancer or what screening was for (Fort et al., 2011). Interestingly, those that had heard of screening had done so while attending hospital for another service (Fort et al., 2011). Although from different African countries, this illustrates how quantitative and qualitative studies can provide complementary data. The qualitative studies also tended to identify themes on sensitive issues, in addition to knowledge. These included psychological factors such as fear, anxiety, and depression in 5 of the qual studies; structural barriers including education, income and cost associated with screening and treatment in 6 of the qual studies; and socio-cultural and religious barriers in 3 of the qual studies. Future reviews may also benefit from using mixed methodology to triangulate data.

Our review also found that there were some variables that facilitated CCa and BCa screening uptake in women in LMICs such as level of education, urban living, employment outside the home, and age. These are all indices of opportunity for knowledge acquisition. This suggests that in the future there may be a greater uptake of screening still, as higher levels of maternal education are expected as a result of implementation of the Sustainable Development Goals and the increasing urbanisation of the world's population, particularly in LMICs (Division, 2002). Further research into the mechanisms by which these factors increase screening uptake is needed so that they can inform policy in LMICs.

We found fewer studies in low-income and lower-middle income countries than in upper-middle income countries. This may be because CCa and BCa are not a health priorities in low-income and lower-middle income countries, resulting in screening programmes being either opportunistic or not present here. This suggestion is supported by a recent systematic review of interventions to increase CCa and BCa screening in Asian women which found most programmes located in upper-middle and high income countries (Lu et al., 2012). It underlines the urgency of the development of a comprehensive population-based CCa and BCa control framework in LMICs.

Strength and limitations {#sec2-16}
------------------------

We performed a systematic search of the literature between 1999 and 2015, which included both qualitative and quantitative studies, investigating screening barriers for both BCa and CCa, and all LMICs, is a strength. This contrasts with previous reviews which have been restricted to barriers to BCa in Asian countries only with high Muslim populations. Our study is limited by the variation in methodology between quantitative studies which precluded a meta-analysis of the association of factors with screening practices for BCa and CCa in LMICs.

Conclusion and policy implication {#sec2-17}
---------------------------------

Lack of knowledge and lack of understanding the role of screening are the key barriers to CCa and BCa screening uptake amongst women in LMICs irrespective of the economic level of the countries. Improvements to screening uptake in LMICs must be accompanied by educational interventions which aim to raise awareness of CCa and BCa and screening to asymptomatic women evidenced by studies (Shankar et al. 2015). It is imperative for governments and health policy makers in LMICs to give equal importance to the prevention and early detection of CCa and BCa as is given to the diagnosis, treatment and rehabilitation of women with these diseases.

The correct and effective advocacy of programmes and policies prove to be an integral in the development of a comprehensive population-based CCa and BCa control framework in LMICs. In addition, the success of CCa and BCa screening programmes implementation in LMICs requires meticulous planning, sufficient organisational resources, sustainability and professional coordination, and effective population targeting to ensure the quality and continuity of the screening programme.

Contributors {#sec2-18}
------------

RMI, BB, MNS and JO contributed to the generation of ideas for systematic review. RMI, MNS contributed to the development and completed search strategy for the review. All the authors contributed to review, revise and finalise of the search strategy. RMI prepared the first draft of the protocol. JO, BB, and MNH reviewed and provided subsequent feedback on the revision of the manuscript and its finalisation.

Role of funding {#sec2-19}
---------------

This study is not supported by any funding body. Thus, no funding bodies had any role in the study design, data collection and analysis, decision to publish or preparation of the manuscript.

Conflicts of interest {#sec2-20}
---------------------

The authors have no competing interests to declare.

We are grateful to Professor Susan Davis and Professor Robin Bell for critically revising the first draft for content and tables, and contributed to the final draft. We are also thankful to Lorena Romero, a librarian at The Ian Potter Library, The Alfred Hospital, Melbourne, for her assistance in searching the literature
